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Abstract 
 
The aim of this study is to determine the relationship of 21st century skills on students’ attitudes and perceptions towards Physics. 
The samples in this study consisted of 760 form four secondary students in Selangor. The instruments used were adapted from 
21st century skills that have been defined by enGauge 21st Century Skills. The results showed that students’ attitude towards 
Physics is at high level but students’ perceptions on teaching and learning of Physics is at the moderate level. Pearson coefficient 
correlation analysis showed that there was a significant positive and strong relationship of 21st century skills on students’ attitude 
towards Physics.  
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1. Introduction 
 
   Technological changes occur almost every day. To be competitive in this digital era, people should be fluent in the 
language in which advance technology operates. Therefore, education system should be responsible in preparing 
students to face the global challenges of the 21st century. The 21st century skills are not something new in the 
Malaysian education system but an extension of the traditional skills of adopting new technology and work 
environment. According to Douglas Ruskoff, Playing the Future (1996) in the NCREL (2002) : "Students are 
natives to cyberspace, where the rest of us are immigrants." Children today have different views  
to Mehmet (2009), Pedro (2006) asserted that technology has become part of their lives thus the term “New 
Millennium Learners” were coined. The 21st century is an era in which work requires workers to have skills 
including problem solving, critical thinking, team work and willingness to learn something new (National Institute 
of Literacy and the Small Business Administration, 1999).  
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      In the 21st century, students should not be assessed only by testing the ability to answer questions but they 
should also be assessed on the extent of their knowledge and their ability to use the 21st century skills such as 
problem-solving, entrepreneurship and creativity. Recognizing the importance of 21st century skills have lead to its 
integration into the education system, as those implemented in western countries like the United States. According 
to NCREL: enGauge 21st century skills (2002), 21st century skills can enable the younger generation to face the 
challenges that they will encounter in industrial society, global economy, the influx of high technology and the ever-
changing and sophisticated use of computers, and the spillover of global information. Significant changes have been 
made in various fields and is the major challenge facing the present generation. It is expected more intense and 
critical changes; contribution of new technology and computing will occur in this new era.  
       The purpose of this study is to identify the relationships of 21st century skills on students’ attitude and 
perceptions towards Physics. The 21st century skills components were adapted from NCREL: enGauge 21st Century 
Skills that were divided into four main components; namely as Digital Age Literacy, Inventive Thinking, Effective 
Communication and High Productivity.  Apart from the four components, a component on Spritual Values is also 
included. A plethora of research has been carried out in recent years concerning attitudes toward science/physics and 
the relationship between these attitudes and science achievement (Gungor et al. 2007; Papanastasiou & Zembylas, 
2002; Reid & Skyabina, 2002). Several factors have been highlighted as main contributors to the negative attitudes 
that students possess towards science subjects. These factors are related to school and science classes; the individual 
and even external factors relating to the status and rewards that different countries bestow onto physics-based 
careers (Woolnough, 1994).  
       As society changes over time, more skills need to be acquired in order to prepare for a better future. Thus, 
throughout this research, with the identification of students’ attitude and perceptions towards Physics and the 
relationship with the 21st century skills, it is hope that relevant authorities would find this beneficial and therefore 
would be able to take further action.   
 
2. Conceptual definition 
 
2.1 Attitude 
    There are various definitions that have been used by several researchers to define attitude. Each researcher defines 
the attitude of using different psychological background as the basis for the formulation of the definition. Bogardus 
(1931) considers attitude as a tendency to respond to environmental factors in the surroundings. These factors 
include psychological objects, such as any form of symbols, phrases, slogans and ideas presented. Attitude actually 
contains three basic components that interact with each other namely cognitive, affective and conatif. Among the 
three components, the cognitive component is more dominant and can influence the other components. Cognitive 
component can also affect the formation of character and a willingness to respond to a matter concerning itself. In 
this study, attitudes mean nature, views, and readiness of students in learning Physics. 
 
2.2 Perception  
     Perceptions are defined as student’s intention to explore their perceptions of teaching and learning Physics. 
Student’s perceptions on teaching and learning of Physics refer to the views or opinions of students regarding 
teaching and learning Physics, whether in class or outside class. 
 
 
 
2.3 Teaching and Learning Process (T&L) 
   According to Atan Long (1977) teaching can be defined as the process of providing guidance to assist student 
learning. Abdul Rahman Arof (1987) also defines teaching as a practical activity or action that is done intentionally 
and unknowingly to help students. The objective of teaching is to change the behaviour of students as required by a 
curriculum. So, teaching can be concluded as something that is taught through guidance, practical activities and 
actions, made knowingly for the purpose of helping students to change their behaviour as a result of the experience. 
     While learning is a continuous processes of receiving information. Ong and Yeam (2006) agree teaching and 
learning science should be guided by the theory of multiple intelligences by Howard Gardner. This theory states that 
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the diversity of human intelligence can be divided into nine categories. An individual tends to focus on one or two 
of the intelligences, but not all. Science teachers would be able to attract students' interest in learning science 
subjects if they could identify the type of intelligence possessed by the students. Inequality in terms of development 
of physical, mental, emotional and social among students can affect the way they receive information during the 
process of teaching and learning science. 
 
3. Purpose of the Study 
 
   The purpose of this study is to identify the relationship of 21st century skills on students’ attitude and perceptions 
towards Physics. 
 
4. Research Objectives 
 
   In particular, the objectives of this study are to: 
1. Identify students’ attitude towards Physics 
2. Identify students’ perceptions towards the teaching and learning of Physics 
3. Identify the relationship of 21st century skills on students’ attitude and perceptions towards Physics 
 
5. Research Methodology 
 
5.1 Research Design 
   This study employed quantitative design using a survey research method to determine the relationship of 21st 
century skills on students’ attitude and perceptions towards Physics. 
 
5.2 Research Instruments 
   The instrument used for this study was divided into three different parts. Part one elicited information on the 
students’ background. While part two comprised of 31 items regarding students’ attitude and perceptions towards 
physics. Part three focuses on 21st century skills. The questionnaire for attitude and perception used in this study 
was developed and modified based on a research done by Robiah et al. (2001) and Jegede (2007). While the 
questionnaire on 21st century skills was developed based on the skills listed on the enGauge 21st century skills by 
The Metiri Group (NCREL). Table 1 shows the number of items for the construct used in this study. 
 
                               Table 1. Research constructs 
 
No Construct 
 
No of Item 
1 Attitude towards Physics 14 
2 Student perceptions of teaching and learning physics 17 
3 Digital Age Literacy 24 
4 Inventive Thinking 42 
5 Effective Communication 15 
6 High Productivity 18 
7 Spiritual Values 7 
 Total 137 
 
   Thus there are 137 items to represent the seven construct. A five-point Likert scale ranging from Strongly 
Disagree (1) to Strongly Agree (5) was employed in the questionnaires to allow respondents to give their response 
to each item. 
      According to Jackson (2006), validity is a measuring instrument to gauge the extent of what should be 
measured in the study. Fraenkel and Wallen (2006) also states that the validity of the study refers to the relevance, 
accuracy and usability, and significance of an inference that the researchers can obtain from the data collected 
through the use of instruments built. Since the instrument was adopted from previous studies, we can consider this 
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instrument valid. In addition, a pilot study was conducted to obtain the reliability index of the instrument. Table 2 
presented the alpha reliability (coefficient alpha) ranged from 0.74 – 0.92 for the 7 constructs. 
 
Table 2.Scale realibility using cronbach’s alpha coefficient for the construct 
 
No Construct α realibility 
1 Attitude towards Physics 0.84 
2 Student perceptions of teaching and learning physics 0.89 
3 Digital Age Literacy 0.88 
4 Inventive Thinking 0.92 
5 Effective Communication 0.74 
6 High Productivity 0.89 
7 Spiritual Values 0.78 
          N=760 
  
   Using a generally applied ‘rule-of-thumb’ this range is considered acceptable to good (Goerge & Mallery 2001), 
since the closer the alpha is to 1, the greater the internal consistency of the items.  
  
5.3 Research Sample and Population  
   This study was conducted on 760 students from 14 secondary schools in Selangor; with consideration to the 
location of the schools. Based on the table presented by Krejcie and Morgan (1970), the sample size that should be 
taken for  rural area is 367 respondents ( to represent a population of 4,460 form four students from  rural area),  
and the sample size of students in the city is 377 respondents (based on the total of 19,703 form four students in 
Selangor). Therefore, the minimum number of samples required to obtain a relevant population parameters are 
about 744 respondents.  
 
5.4 Data analysis procedures  
   Data is processed using the Statistical Package for Social Sciences (SPSS) using descriptive statistics to obtain 
the mean, standard deviation, frequency, percentage. In order to identify the relationship of the 21st century skills 
on students’ attitude and perceptions towards Physics, a statistical inference such as Pearson correlation analysis 
was employed in this study. 
 
6. Finding 
 
6.1 The level of students’ attitude and perceptions towards Physics 
    Table 3 revealed that the level of students’ attitude towards Physics is high with a mean score of 3.89. However, 
the results of the findings confirmed that the level of students’ perceptions of teaching and learning of physics was 
moderate with a mean score of 3.22. 
 
Table 3. Students’ attitude and perceptions towards physics 
 
 
Aspect Frequency and Percentage (%) Mean 
Score 
Level  
Mean Score 
1.00-2.33 
(Low) 
2.34-3.66 
(Medium) 
3.67-5.00 
(High) 
Attitude towards Physics 6 
(0.79%) 
426 
(56.05%) 
328 
(43.15%) 
3.87 High 
Student perceptions towards teaching and learning 
physics 
59 
(7.76%) 
485 
(63.82%) 
216 
(28.42%) 
3.22 Medium 
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6.1.1 Objective 1: Students' attitude towards physics 
 
Students’ attitudes towards Physics have fourteen sub-constructs as set forth by the researchers. Items were 
submitted for feedback regarding the students’ attitudes towards Physics. The results of the study shows that the 
students’ attitude towards Physics is at high level with an overall mean value obtained is 3.67(See Table 4). 
 
Table 4. Students’ attitude towards physics 
 
Criteria Mean Standard 
Deviation 
Interpretation 
 (S1)    Knowledge of Physics is useful to me. 4.14 0.72 High 
(S2)     I think most topics in Physics subject is related to my life. 4.09 0.75 High 
(S3)     I think the knowledge I acquired from the study of Physics can be used in 
my daily life. 
3.93 0.85 High 
(S4)     I think Physics can improve one's life. 3.97 0.80 High 
(S5)     I think Physics is important to national development. 4.24 0.80 High 
(S6)     I think Physics should be studied by every student. 3.60 1.04 Medium 
(S7)     I like to follow the latest developments in science and technology. 3.88 0.81 High 
(S8)     I enjoy learning Physics. 3.60 0.92 Medium 
(S9)     I love doing Physics experiments in the laboratory. 3.77 0.90 High 
(S10)   I think the subject of Physics consists of activities or projects that teach 
students 
            to think critically and creatively. 
3.80 0.91 High 
(S11)   I think the subject of Physics consists of activities or projects that 
encourage 
            students to explore and investigate. 
3.86 0.88 High 
(S12)   I think the subject of Physics help prepare me to face the challenges of 
technology 
            in the 21st century. 
3.99 0.88 High 
(S13)   I think the subject of Physics can provide basic knowledge to further my 
studies 
            in Physics. 
4.08 0.83 High 
(S14)   Physics is less interesting to me. 3.20 1.19 Medium 
Students’ attitude towards Physics 3.87 0.63 High 
 
6.1.2  Objective 2: Students’ perceptions towards the teaching and learning of physics 
 
Table 5. Students’ perceptions towards the teaching and learning of physics 
 
 
Criteria Mean Standard 
Deviation 
Interpretation 
(S15)    I have always been given the opportunity to carry out physical 
experiments in the laboratory. 
3.40 0.91 Medium 
(S16)    I think the practical activities carried out at the school helped me to 
understand the physics 
             concepts more effectively. 
3.68 0.88 High 
(S17)    I was rarely given the opportunity to do physics project. 3.09 1.08 Medium 
(S18)    Physics teachers often provide information and advice about career 
opportunities in the field 
             of physics to me. 
3.33 1.06 Medium 
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(S19)    I think the way of teaching physics help me to improve my interest in 
physics.  
3.30 1.09 Medium 
(S20)    Physics teacher often use creative and innovative approach of teaching 
physics. 
3.32 1.08 Medium 
(S21)    Physics teacher always encourage  me to solve physics problems by 
finding information from 
             the Internet.  
2.89 1.09 Medium 
(S22)    My physics teacher has a broad knowledge of physics. 3.72 1.05 High 
(S23)    My physics teachers did not show the techniques to handle the physics 
laboratory equipment 
             effectively. 
3.31 1.07 Medium 
(S24)    My physics teacher always encourages me to read the article in sciences 
or physics. 
3.17 1.06 Medium 
(S25)    My physics teachers often share the articles of science or physics with 
students in the class. 
3.01 1.12 Medium 
(S26)    My physics teacher always encourages me to use the knowledge of 
physics to produce an  
             idea or product that can  bring benefits to the community and country. 
3.03 1.13 Medium 
(S27)    My physics teacher always encourages me to use the knowledge of 
physics to produce a 
             product or idea that can be economically profitable. 
3.00 1.12 Medium 
(S28)    My physics teachers never made a study tour to places associated with 
science & technology. 
2.28 1.29 Low 
(S29)    My physics teachers discuss how knowledge of physics can cause 
damage to the 
             environment if not used correctly. 
3.36 1.12 Medium 
(S30)     My physics teacher always gives me the opportunity to think and give 
opinions. 
3.48 0.98 Medium 
(S31)    My physics teacher always encourages me to participate in competitions 
regarding  innovation 
             in science or design. 
3.27 1.06 Medium 
Students’ perceptions towards the teaching and learning of Physics 3.22 0.73 Medium 
 
     
    Students’ perceptions of teaching and learning physics with seventeen sub-constructs as set forth by the 
researchers. Items were submitted for students’ feedback on their perceptions of the teaching and learning of Physics 
in school. From Table 5, the perceptions of Form Four students were positive and moderate on the subject of 
Physics. 
 
6.1.3 Objective 3: The relationship of 21st century skills on students’ attitude and perceptions towards Physics 
 
6.2 ) Relationship of 21st century skills on students’ attitude towards Physics 
 
 
Table 6.Relationship of 21st century skills on students’ attitude towards physics 
 
Criteria Pearson correlation coefficient 
(r) 
 
Variance (r2) Level of significance 
The relationship of digital 
age literacy on students’ 
0.55 0.30 Medium 
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attitude towards Physics 
 
The relationship of 
inventive thinking skills 
on students’ attitude 
towards Physics 
 
0.46 0.21 Medium 
The relationship of 
effective communication 
skills on  students’ attitude 
towards Physics 
 
0.30 0.09 Low 
The relationship of high 
productivity  on  students’ 
attitude towards Physics 
 
0.30 0.09 Low 
The relationship of 
spiritual values on  
students’ attitude towards 
Physics 
 
0.43 0.18 Medium 
The relationship of 21st 
century skills to students’ 
attitude towards Physics 
0.62 0.38 High 
** Significant at the 0.01 level 
 
     From Table 6, the correlation coefficient for the relationship of 21st century skills on students' attitudes towards 
physics is 0.62, namely the strength of the relationship between two variables is high as defined by Alias (1997). As 
the value of correlation r obtained is positive, it can be concluded that the slope is positive. This shows that the 
correlation is directly proportional, or in summary, if their attitude towards the subject of Physics is positive, then 
the skill of the 21st century will also increase. The correlation coefficient obtained for digital age literacy towards 
students’ attitude (0.55), inventive thinking (0.46), effective communication and high productivity (0.30) 
respectively and spiritual values (0.43). Based on the numerical value presented, the relationship of 21st century 
skills components towards students’ attitude were low, medium and only for the combination of the component for 
21st century, the relation and strength is high. 
 
6.3  Relationship of 21st century skills on students’ perceptions on Teaching and Learning Physics 
     From Table 7, the correlation coefficient for the relationship of 21st century skills on students' perceptions 
towards teaching and learning of physics is 0.58, namely the strength of the relationship between two variables is at 
medium level as defined by Alias (1997). As the value of correlation r obtained is positive, it can be concluded that 
the slope is positive. This shows the correlation is directly proportional to, or we can say that if their perception 
towards teaching and learning of Physics is positive, then the skill of the 21st century will also increase. The 
correlation coefficient obtained for digital age literacy on students’ perceptions teaching and learning Physics (0.30), 
inventive thinking (0.40), effective communication (0.27), high productivity (0.25) and spiritual values (0.55). 
Based on the numerical value presented, the relationship of 21st century skills components towards students’ 
perceptions on teaching and learning Physics were moderate and low as defined by Alias (1997).  
 
Table 7.Relationship of 21st century skills on students’ perceptions teaching and learning physics 
 
Criteria Pearson correlation coefficient 
(r) 
Variance (r2) Level of significance 
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The relationship of digital 
age literacy to students’ 
perception on teaching and 
learning Physics 
 
0.30 0.09 Low 
The relationship of 
inventive thinking skills 
on students’ perception  of 
teaching and learning 
Physics 
 
0.40 0.16 Medium 
The relationship of 
effective communication 
skills to  students’ 
perception  of teaching 
and learning Physics 
 
0.27 0.07 Low 
The relationship of high 
productivity to students’ 
perception  in teaching and 
learning Physics 
 
0.25 0.06 Low 
The relationship of 
spiritual values to 
students’ perception in 
teaching and learning 
Physics 
0.55 0.30 Medium 
The relationship of 21st 
century skills on students’ 
perception teaching and 
learning Physics 
0.58 0.34 Medium 
** Significant at the 0.01 level 
 
7. Discussions & Conclusion 
 
   One major aspect of concern while talking about teaching and learning in school is the attitude and perception of 
students while the teaching and learning occur. It is essential to determine the effectiveness of teaching and learning 
that take place in the classroom. It is important because we want to know whether the content delivered was 
received by the students or not. Therefore, this study was undertaken to explore the relationship of 21st century skills 
on students’ attitude and perception toward Physic. 
   Based on the analysis conducted, the students’ attitudes towards Physics are at high level, whereas the students’ 
perception on teaching and learning of Physics are at moderate level. Similarly, the results obtained for the 
relationship of 21st century skills on students’ attitude towards Physics is strong while the relationship of 21st 
century skills on students’ perception on teaching and learning of Physics is moderate.  
    In this 21st century, more skills are needed to be acquired in order to prepare students for a better future. Students 
ought to have the ability to apply the knowledge that they have learned to face the challenges of life beyond school. 
Basic skills are necessary but not sufficient enough to face this challenging world. The definition of student’s 
achievements must be broadened to include the 21st century skills that will be required for students to thrive in the 
future. Thus, the 21st century skills identified in this study comprises some of the most important skills that are 
needed in the digital age. It is a current trend in education where students are able to solve multifaceted problems by 
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thinking creatively and generating original ideas from multiple sources. The sheer magnitude of human knowledge, 
globalization, and the accelerating rate of change due to technology necessitates a shift in student’s education from 
plateaus of knowing to continuous cycles of learning, applying and contributing. 
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